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(57) Abstract: A distributor (30) comprising a square waveguide (31) being connected with a microwave oscillator (20), and a 
f^} square waveguide (41) having a plurality of openings (43) made in a narrow wall (41B). The square waveguide (31) is hollow and 



a wave delaying member (53) having a dielectric constant £ r is disposed in the square waveguide (41). Narrow walls (31 A, 41A) 



qq of these two square waveguides (31, 41) are touched and a hole (32) for interconnecting both waveguides (31, 41) is made through 
the narrow walls (31 A, 41 A). Since the width of the waveguides (31, 41) does not become narrow at the joint thereof even if the 
interconnecting hole (32) is made narrow, frequency band capable of passing trough the joint is prevented from becoming narrower. 

jj^ Consequently, reflection loss is reduced when the frequency of an electromagnetic wave entering the distributor (30) is varied. 



O 



(57) #1ES (30) It. V << *? □ jj£S§iI3t (20) iZ&mZ (3 1) t . RB (4 1 B) iZ 

ma (43) tf&&Bmz*itzi5Bm%iW (4i) i^tuw. fsmmmm on ©*rtfi<f£-c*y» -n 
r*m&<g (41) ©tfticii, ttmnme rammt o 



WO 2005/088763 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll lllll lllll lllll llll lllllll llll llll llll 



(74) ftJIA: UUJII BtfSf (YAMAKAWA,Masaki); t 1000014 
SSSfft BB|27*BBfflT2Tg4g2-5§- tf 
il/8B OjJlllIIKH#lt*f&FJT Tokyo (JP). 

(si) ji^iif^cD&i^sy . ±x<Dmm<Dmfo&mtf 

Plt^j: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) *i£ii(*^<D3:i^s t 'j. ±x<Dmm<Dfc®.&mtf 

Plt^j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ V / < (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

- mmm^m&m 



3) mzmztixi^Zo ^ti* 2.-D(D^mm^ o i . 41) ©»t 01 a, 4 1 a) £j£ftt£-t±, *<nmm 

(3 1 A, 4 1 A) ICr^S;^ (3 1, 41) £SS» £ ^ £5SiI?L (3 2) &Mf&-?Z> 0 ZtllZ&V K tzt^mm. 
7L (3 2) <Dm&m< LTt. ffiViS* (3 1, 4 1) (D«««fcfca*T*«f4*<£&£l*(D-C* SSSSP^iiiS 



WO 2005/088763 



1 



PCT/JP2004/003086 



m m » 

LCD (liquid crystal desplay) /£^7 7y h /^;l/f-r * 7" W 
f£^e<^$^t(-:}o^T, ^y^V^ Ty^"^^\ ^fcCVD (Chemical Vapou 
r Deposition) t£ ¥<Djt}M&?T 0 it #>fc, ^ X^^S^fi^JS < b^tTV^ 

sai^^n-rv^o ff^2o±siai, tM#ibTLCDSi3/^ 4 ^iHf 

i^7XvMlgi^xj,fy^fi bT^V^fen^^-^^f*. Ar ft£T(D 



WO 2005/088763 PCT/JP2004/003086 

2 

mm i o^iBg^tL-o^o 
rrt, r ^T-rm&it 15 0H mm<DmMmmmm 1 5 1 a, i 5 i b , 

151 C, 15 ID, 151 E, 1 5 1 F^LTV^ ^cftd'U^W 1 5 1 A 
-15 1 F^^r^tbfi^^^^bJfcSo Wt^M^ltfffi 
ft^oWs*: UTc^Wefe 9 , •v^f ^ pft^rT E lo^e- Ktfe^t§ 5 D TE 10 

Htff It^fe^leil:: Wlci^^t^ 5, Mfflitf l 5 l A~ l 5 l 

tf 1 5 1A~1 5 1 F (D^th^UKAt) £tif^4 ? Sfeltffi^ny b 

i 5 2&frLxmmm&ifofott&£ti s •^^x^^.m^mm^ti^o 

*fd, Miitf i 5 ia~i 5 iF©trtiat fimf* r o 

i) ) frbte&mmti s 3&mw.tsthxv^z> 0 -tiKx<o^ t^tixju/ 

W^nifcfrga^l 3 Ofi, ^Wf^bifeSW^nt^f 1 3 1*3 «t 
tmtffliif 1 4 1 Sr^TU 2 0^fcA7]§tl5^^n 

^£r, T^^^-ft^l 5 OOflffflWl 5 1 A~l 5 1 F (D^tl^frliZLfr 
Sfi1~3 0 ^-Y ^ n^CT 13 1 CDA^/C«, ^-f ^ n«§tM§ 12 0 

^ wi$t 1 4 i<d— ^-(D»i 4 1 A(D^m^.mm^tix 

V^ 0 «14 1A©Wiat Kftf 13 1, 1 4 1 &filffl £-t-3iSii?L 

i 3 2^^^n-cv^s ($I;M> ^mmtm rw^nfex^j ^bmHSx p. 

123 z^m) c 141 (DmjjfDmmi 4 ibm, a^tus 

t»f 1 4 1 ^ffffi^S^l 51A-151 F tmmtSltZMn 1 4 3«§fc 



WO 2005/088763 PCT/JP2004/003086 

3 

^^Ptitf i 3 i cbigil^-frSiSiiyLi 3 2K— nxhttfalrzmn l 

mz., nmrnmrn^i 5 i a~i 5 i Fo^ti^ti^n-vf ? v$L<D&m\zmv 

^4C5 0 Z.<Dtz.#>, *mm$lWl 3 1 £SiaI£^3iSM?Ll 3 2 #c 

ttffl'JfiS^ 15 1 A— 1 5 1 F £jiil£ii:5liBq 14 3 Lftv^ 5 fcU ^ 

'f^ntlSf 1 3 1 4 1 ^tf^^l-T^f y ^ 1 4 7 A, 1 

4 7 B£ri£tf\ 5*ffl?Ll 3 2 Oifrl&W ^ nSE^ifi^ 1 3 1 <£>WPS«fc t> %$e£>T 

fc*3 % ^-f ^ nSt^jftlP 13 1 ©frtfttfi^-efe 9 % 14 1 ©f 

rtfcM^l 5 3 ^gBft$tLTV>§ 0 

_B£Lfc£5Ki, x^mmmuxi-t^ ^^ntfi 3 1 

mmmmw 1 41 1 (Dmmm^r^ ^i47A, h7b sr^j-ts - £ m«t t> , 

^©w^ns^sffi 3 1 tmmti 5 3^gag$tLfc^mffi^^ 

4!gjl?S#C^#/>^U]b7tfc^-T:\ MSGS^ 13 1, 14 1 0^fUSraiaa-T?#-f 
iZBLMiStlZmjj&mZ-, itf 13 1, 14 1^fe^5^^nMS^13 
0 fc^3 ft 5 &&m&:fr±Z < ft 5 V ^ 5 fc o 7C D 

I2©^lf^fi, 1 1 ©Mitt 2 ©*Wf t li> 



WO 2005/088763 PCT/JP2004/003086 

4 

m£ti%m2 (D^mm.m tzmx., mi ttmm&s km 2 <D-%mmm t 

•So 

o^shk^ «t t^n 2 ©^r^«t« o-ttb-^ti/O— jjcomm^m £ n^isa 

?L^iTr Ltf 2 ©^^W^A-T § y ~7° k % H 2 (D^J^^^A $ 

Km a $ ax*: ttflm^n 2 (Dizwm&m\^wm&$L & tiit m p £^ utis^cd^ 
tL^«L^^.tTi 2 ©^ittfuiAts^fj/ 7° i , m 2 (Djjmmmm 

^tifcLCD36IRo*iSli:xs'fy^ ry^, SMb, ifttfcftcvD© 



WO 2005/088763 



5 



PCT/JP2004/003086 



•So 

HI 4 te, ^«3t^W«?W(-^^fc#^^^^^|llTfc5o 
15«, ^«3t^SltS^^li-r5#ttlE|T*fe5o 

in 9 ra > 15 wnjfewc^sw * n^#fc^gg(D«^^^i-^»f®[il-efe5o 

©ETOcSs^-C, 01 l*5J:t>*H]l 2 ^bfc«^S^^^-T6^^^o 

m i ^mw<DM i coii^!i^#5^7x^^s^g©^#^«r^-rw 
i-&nte^2 i:, «g^2^^-rs¥®m^^bfc:^-j!S^o^ ; a^i 
m&m i m^mmm.t tt-?^ ^ n^sr^i-s^^r * n^^g 1 o ^ sr^r 

HI 2*5 J: U«03te, W^nWiil 0(7)*^§r^i-^iff®HI-t?fe§ o HI 
2{3, HI 1 fctettSII-II' |^[RjCDfr®3:^U @3tt, Hl2^bM#53 



WO 2005/088763 PCT/JP2004/003086 

6 

^4 ? vifcrnsmn i o f* N w ? xx^&mm 2ot, ^ n^ia^ 3 o 

7 yrtlM 5 0 0lt©Mi*tf 5 1 A, 5 IB, 5 1 C, 51 D, 5 

ie, 5 i F<D^*h^:friK5rm-fz> a ^(Dmm^^^xn, %kxn\^<mm-tz> 0 
t ^i-mmt 5 o (Dfottmnrnw 5 1 a— sifu, zti^tijrjfmt&Wfr 
h^v, am (-«) i*-?4?v$i$rm$53 o^mtsun, mm mm «^ 
3-b$tL N (h®) luiM^n ^ h 5 2t>mmz$,isthx\^ 0 

^*5, Mitt 5 1A~5 1FOfrtttt, 0 «t 5 fc, ff«#: (it 

Hm^ £ r (>l) ) ^&^5iM5 3^EI$i^tv^5o w^J;5^M^ 
If 5 1 A— 5 1 F^S N j$Mmx*-y h 5 2^^^tLrhJSS^«cB^2 fc^j-F^] 

ffl2£ife<£5 1A~5 1 FO^^^ME^tL^c ^ltffl^IW5 1A~5 IF 
©A;fr*&>bigA&;ftJhW mmz.fafr*oXmWVte&ib, &mzM 



WO 2005/088763 PCT/JP2004/003086 

7 

3 cm, W^n$g3§tg£&2 0 Atj^ii^v^ ^ p t?:i< i l 
^nftSft^JWiftflFS 1 A~5 1 ¥(D^fo^\^9t^%%2(D^WmWLmfr 

:rt\ W^n»f 3 1 « N A^J^ (— «&) ^#nt«2 0t 

(Effi) 3 1 At 4 1 Ai^f§ £5^¥ff^iae£*L5o -<^8^ $eH3 
lAi41 A^g^bTV^/K ^fcn, il3 1AH 1 A t #0 2 3o J: TJ? 

m 3 m^-f-j; 5 teHH— co2gf«6 3^j&£tL-cv^;i^/$ssii£Li\ roj: 5 

«3 1A, 4 1At, Ritf 3 1, 4 lSr5*a^*55gjll?L3 2^^^ 
tLTV^So iM?L3 2(«ft^^^LTV>6^ > ^(Dffi©«feoTUi\ 
*»#il-e«, l&tliSf 4 KDWM4 1 A<D*£M\z.mM3L3 2^tftt 
V^5 0 ClOjgii?L3 2 ^tt, W^Ptitf 3 l^«t5W^nt^ N 

fc^M4 1 AfcStiRj-f-sm^Sfe^ 1 Blutt, ^*ffl*^4 l &MMmm$l 

i a~5 i f tmmtsit&mn 4 3tim%ki&&£tix^z> 0 z.tib<Dmn 4 

4 3 <Dm&m^&fo&o 4 3 tmmiis 2 ^^j-fau&^j; 5 k\ at 

?L3 2&^f ^nfezB^f 3 l^iMII|4 1 <OJetb^O$^ 3 l A, 
4 1Al«t5r^(a^ Sltf3 1, 4 l<D^gBtJ:*3V>-C < g ; iiiM^$liE< 



WO 2005/088763 PCT/JP2004/003086 

8 

mw* 1 <DWfotefe$kMmm$i f g 5 1 a~5 1 F<DWfttmv<m$itt5 3&m 

m&frl, ^ftf 3 1, 4 1 ©^ft©Jfc^®^25;EVNfc:^fto-CV^ 0 U^b N 
r©i 5^^^^, 5*ii?L3 2Mtf 3 1, 4 1©I13 1A, 4 1Ai: 

titf 3 1 <Dmjf<Dmm3 1 B^fc3fci?L3 2M^oT^ffl1-£iPll£3 3 

:£b-cv^ 0 iga?L3 2©iwi^^t»i3 1 B^^iiiic^m-rsfi 

^3 3(Z)f^ttt, ^©^ffift h ilrfjiff ^ nlitf 3 KDfrt^l 
f 31 ^fE#i-5^-f^nfe§ri*®7L3 2<D^-|Rj^#i-5r 19, * 

it 3imt?.sMt^i:5„ ^(D^it^^^-r ^n$itf3 

fj:titci±m^m^3 4trS< 0 ^tU-J;^ ^^oMf3UMiS 
#5„ 



WO 2005/088763 PCT/JP2004/003086 

9 

i oJiToj^iftDPrm-^b-rv^o r^J; 5 ftflMM£4 4«rRtf\ 

^4 1 ^it5^^nMP4 3^[Bj^ft#i-^^li!{3:j;!9, -r-r^a 
^^5§|p 4 3 Sr^LT^cttffl^W 5 1 A~5 1 F (D^tl^fth^mX^ frlM < ft 
5 0 bfc^oT, ^ n^IB^3 O^bMfflitf 5 1 A~5 1 FCD-^tL 

20dBffeO, Sltm*^- 1 5 d BUT t^^it^mn 2. 3%kf£<0, JU 

^Mjbfci; #<75^ if n^@B^3 0 3BcM£»J U ^ttffl^jTff 5 

1 A~5 1 F (Z)^^i^i^^ ^ n j: < r b&X*%Z a ^(Dffi 

^ if x^^^m^<^Mm-^l^W^^, v^^ntfcioT4^§ti 

5&*5, ^mmm-vi^ M>mmm&W4 l&xTFnmmm&ws 1 a~5 1 

SVMcgiP^bT¥fT^iHg$^fc^F®m^<Z)2ft:o¥*S6 l, 6 2 £ r *b o 

2pf£6 1, 6 2(DmMM%W$iirZ>mM.G 3, 6 4, 6 5, 6 6 i^b^5ff* 
(Dfon*. MM 6 3 ^ ?5 B& ^ ,/ 2 7c frUf PeO bTc^S^lM 6 3, 6 5 t W^IS 
Wt £ tltitkW «67 trtt-gO «9 , th-gO t) « 6 7 £ « 6 5 t K&&tlfnmm&. 

mm 6 4, 6 & t ¥ft\z.mwt£tit- 5 o^tt^o 0 m 6 8 * s / 2 mmx-ftm % 

rt^iotM^tlSo ¥16 1, 6 2, «I6 3-6 6 £.X$ttty <9 

£<£>#<a\ ¥«6 1, 6 2^^timi^^«f 4 l*=j;i;Mffl^tf 5 
1 A— 5 1 F (DJ£S £ ft «9 , MM. 6 3 ^ftM^^^ 4 1 CD— #<Z)$e!f 41Ai 
ft 9 , tt-K) D^6 7 3flSj(&«ffia||jfeW 4 1 ©{ft^f (D$tH 4 1 B t ft «9 , W2& 6 5^ 



WO 2005/088763 PCT/JP2004/003086 

10 

Mffliif 51A-51F (Dmititm tt£<9, MM 6 4, 6 6 (D^tb^tKD— §|3 

^mmm^ 4 1 ©gas t & *k {« 6 4, 6 6 (D^th^th<D{mm «t to 

^«9t6 8^Mfflitf 5 1A~5 1 FOtl^^^o ^U, il6 3©^ 
f 1 (DUftMi-^it 5 ^ n 3 0 t ^1 C-efc ?.„ irf^-ib, ^4 ? u 

titt 3 6 ti$mmm$L i &4 i ^^a^^§^a?L3 2 

f 3 6[*)<Dft#ig3 3 ^^n»f»f 36©HS34t, ^ti^tf 4 

in 7 « N 3 commm^^-^ ? ^^m^mu<Dm^^i-^.wfm 

•f-Sfcfe, Mfflftf 5 1 A~5 1 F^i^liiSf 4 lOf rti^ T/V 

5 ^-jfc if © Jt^m^a* ifc&ftjiSi v b ft 5 aim* 5 3 $ tit v ^ 5 „ 

iifc^o Lfc^oT, _hJ6bfe«fc ^latW^P^tf 3 6(D^P^(Digil?L 



WO 2005/088763 



PCT/JP2004/003086 



11 



^Ptftl&SSl 1 A, 11B, 11C, 11D, HE, 11F, 11G, 1 
1 H^b«6fc£*UTV^ 0 v^^nlMif 1 1A~1 lHIt ^^tL^T 
^^-«j&{£5 OO&JhNE^ns' b 5 2^fifc**L5® (Mffiftf 5 1 A~ 

^ n ^#t|^agg HA~llDtt, T >-^:Hff J&f* 5 0 (DWM 6 4t6 6 t 
&Mfn}~i~& J: 5 ^iSS^tl/TV^So W^njfiMSIl 1E—1 lHidoV^T 

BH1F, 11CM1G, 1 1DH lHluOV^t)^C-efc5 0 
^H»JoJ: 5 W ^ Pi«gfl 1A~1 lHSrlv^l^^ 

cD^a^i &m^x-7 ,; 7 x^mm&n 5 t%t£k\ ®>mm^iK3:mz>%m%& 

^•frS^^oV^Tratfc^ ftk<D|£Jfe0!IK:^5W * pWSII 0, 1 

2 , 14 &mmfr&*>*£x 
H 5 (PmM&i 



WO 2005/088763 PCT/JP2004/003086 

12 

JC33»t5Jfclt^3mftflP 5 1 A~ 5 1 F £ rafiftOjfcltffl^jftW 7 1 A~ 7 1 F £r^T 
LXV^5o SiT> Mfflitf 7 1 A~7 1 F^lt, M«f 71i 

m%nmmthfc&w:K®m&ti<z> ^ k-t>m-£^\ ^mmmx^ mm^mi 

^©£5 &3&£i£l5big* n y h 7 2 ZMrft-fZ Z.b^£<9, McMmmmW 7 1 
t5©t\ Miftf 7 1 %fcmTZ>^4 ? v$i%tkMmxv y h 5 2£r^L 

h 7 2 ^©icMffl^ny h 5 2 ^©Ki-x jfW^-^^A^M'J^lt 

t5MW7 3^tttfetltl^o RltW7 3f^ ^Cltffl^W 7 1 (D^ttl 

^n<Dmmfrbmmzmm-i-& 2-d<dkmm7 3 a, 7 3B^b^5o swt7 

3A, 7 3BI1 Mffiflf 7 1 ^_hT©JtS^O^(«^L-CV>5o SMlt 7 
3 A, 73B^ ^^MlfM^ P'7f7 2 (D ^>L-{\lW: t £ <7> cp^i*/^ b A;W 



WO 2005/088763 PCT/JP2004/003086 

13 

f 71 <&fei&izftft:fefcm.mmx n y h 7 2 T'Slt^tlfcKltt^ffiftS r £ 

b 7 2 t tt, S^^O. 2 8 6 1 o, 0. 3 7 6 X o Uo : gftgnfef) <£> 2 

1 <Z)FW<Z>J;f;fi«§pi £ t ^3. 5 b-tZ> 0 3 A, 7 3B^lj^>» 

tt, jlfe^2. 4 5GHz |^*5V>t - 1 0 d B©g|f^#t tfc, ^tU^U 
£4ttlfi^ny h7 2^&®|di=0. 1 34 Ao©ffif 3A, 7 

3B^it5t, Klttt- 3 0 d B«TlJHB«§ttfe„ Sfcfc:, fe9EjftiaS^n 
v V 7 2 h^<Dm<Dl&Mm*r2y V 5 2 £©MPHdm£:0. 8 5 5 X 8 it5i, 

OfiJtte— 2 . 14dB, glt#tfj:2 7. 4dBTfeofc„ 
^<7)£ 5t-s 3 A, 7 3 B^titSritJ; *9 , MI^p^ h 5 2 



WO 2005/088763 



14 



PCT/JP2004/003086 



» * o i i 
i. mmm&mz>ir&&m&b, 

3. m^commm2m^mm^tit^m^K^^x, 
m <d m \zm&"t 5 ^f*a &m *. 5 r. £ & t-tz 



WO 2005/088763 PCT/JP2004/003086 

15 

tfiia^l O^^^iffjlE0 2O^^W^«, 
m I*l « <D m 1 / 2 <D g lit tL7c{4B $HT^5^ilr t "f 3 f 

12. H©Mitf^St5^tt^. h&I5^io^^W*5J:^2 
^Sj*^ ScagAI" S * *r v -7" t N 



WO 2005/088763 PCT/JP2004/003086 

16 

14. 11 <D^m^^mm-r^mm^, mtzm 1 2 

b^U ^S^S KmSir ZxTy'T'k. 
mW.f&mt&^z.mS £ ftfcWflfciftfc: £ o "C&Jjfe *ti5^7X7 £r^Jffl u MIS 



WO 2005/088763 



PCT/JP2004/003086 



1/11 




WO 2005/088763 



PCT/JP2004/003086 



2/11 




WO 2005/088763 



PCT/JP2004/003086 



3/11 




WO 2005/088763 



PCT/JP2004/003086 



4/11 



0 4 




ai = 0.891 Xo 
a2 = 0.3791o 

£ r = 3.5 

wp=0.3511o 
hi = 0.449 X o 
d=0.040Xo 
Ls=0.571 Xo 
2r=0.0491o 
h2=0.163Xo 



Xo: g 




WO 2005/088763 



PCT/JP2004/003086 




WO 2005/088763 



PCT/JP2004/003086 



6/11 




WO 2005/088763 



PCT/JP2004/003086 



7/11 



00 




00 




u 

TP 


T 


T 


T 






T 


T 


T 


T 


u 


u 


u 

T 


T 


T 


u 

T 


u 


"0 


T 


T 


T 


•r 






X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


O 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


LO "V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


LO 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


CN] _ 
LO 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


<^ 




JL 


JJ= 


JL 


n 






JL 




A 


JL 

n 


n 


n,_ 


JL 
n 


JL 


JL 


JL 






JL 


JL 


JL 


A 
n 





CO 



T" 



\ J_JL\ JUL\ 1_L\ 

<| ! — — J m| ! — , — j o| I — , 1 c 

o 



O 



T 

O 

CM 



O 
CM 



WO 2005/088763 



PCT/JP2004/003086 



8/11 




WO 2005/088763 



PCT/JP2004/003086 



9/11 



i 10 



71 



^zzzzzzzz. 



TZZZZZZWZZZEZZZZZZZZ&ZZZm 




-0.5 A. i 



X///////////X///////7{?77/////////y////////, 



-di- 



< dm ► 



WO 2005/088763 



PCT/JP2004/003086 



10/11 



o 





WO 2005/088763 



PCT/JP2004/003086 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/003086 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01P5/12 



According to International Patent Classification (IPC) or to both national classification and IPC 



B . FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H01P5/12, B01J19/08, C23C16/511, H01L21/302 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y JP 2003-133232 A (Naohisa GOTO, Tadahiro OMI, 1-9, 12-14 
Tokyo Electron Ltd.)/ . 

09 May, 2003 (09.05.03), 
Full text; Figs. 1 to 15 
& WO 03/36700 Al 

Y JP 11-330812 A (NEC Engineering Kabushiki 1-9,12-14 
Kaisha) , 

30 November, 1999 (30.11.99), 
Par. No. [0011] Fig. 1 
(Family: none) 

Y JP 11-274838 A (Takushoku University), 2-4 
08 October, 1999 (08.10.99), 

Full text; Figs. 1 to 6 
(Family: none) 



I x 1 Further documents are listed in the continuation of Box C. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



I | See patent family annex. 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
20 May, 2004 (20.05.04) 


Date of mailing of the international search report 
01 June, 2004 (01.06.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/003086 



C (Continuation) . DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



A 



A 



JP 2003-198242 A (Mitsubishi Electric Corp.)/ 
11 July, 2003 (11.07.03), 
Full text; Figs. 1 to 16 
(Family: none) 

JP 7-106847 A (Nippon Steel Corp.), 
21 April, 1995 (21.04.95), 
Par. Nos. [0018], [0019]; Fig. 1 
& US 5579019 A 

JP 2003-152441 A (Yugen Kaisha Rajiaru Antena 
Kenkyusho) , 

23 May, 2003 (23.05.03), 

Par. Nos. [0002] to [0005]; Fig. 2 

(Family: none) 

JP 2928154 B2 (NEC Corp.), 
14 May, 1999 (14.05.99), 
Par. Nos. [0013], [0014]; Fig. 2 
(Family: none) 

JP 2003-188152 A (Tokyo Electron Ltd.), 
04 July, 2003 (04.07.03), 
Full text; Figs. 1 to 16 
& WO 03/52806 Al 

JP 2001-223098 A (Tokyo Electron Ltd.), 
17 August, 2001 (17.08.01), 
Full text; Figs. 1 to 5 
& US 2003/210781 Al 



3,4 



5 
8 



8,9 



2-4 



1-14 



1-14 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mmmm^-w pct/j P20 04/0 o 3 o 8 6 



Int. C 1 7 H01P5/12 



IMEfetfo*:*/MS»!H- (ISBKttfflftHR (IPC) ) 

Int. CI 7 H01P5/12, BOl J19/08, C23C16/511, H01L21/302 



0 #IS3&l!!#rfgS»<&$R 



1922-199 6^ 
1 9 7 1-2 0 0 4^ 
1994-200 4¥ 
1996-200 4# 



ift-e^bfcm^-^^-^ (7*-*"<— MStcffifl! bfcJBIS) 



c. 



3iS-*-5£:il8fc&ft5:$CiS* 



# -7- =? y — * 



Y 



JP 2003-133232 A 1^^ 
l/^ 7 hnyt^lh) 2 0 0 3. 0 5. 0 9, ^ Il-15@ 
& WO 03/36700 Al 

JP 11-330812 A (0*l^^^-7!Jy«# 
tfc) 1999. 1 1. 30, J» [0011] „ 110 (77^ 

JP 11-274838 A (SftStfeA 1 9 9 9. 

10. 08, ±JCs mi -6m (77^!J — ft L) 



1-9, 12 
-14 



1-9, 12 
-14 



2-4 



© 0 <Dmz.4&£*iitjcm 

TTJ HKtftJN 0 XltM^c 0 & $ titcXffliX* & o T 

tun 1 1 ©7?tt^ < , *sn® jRsxrisitt 

<fc o T»ft^ * V n t #*. ibHZ © 
r&j ^-/■?r>'h77 5U-» 



83&E&^T Lfc 0 



20. 05. 200 4 



01. 6. 20 04 



0*III#fFJT (ISA/JP) 
WMWr-B- 100-8915 
XCWBW EB KiH^S SET S 4 # 3 -§■ 



5 T 



3 2 4 5 



USSS-f- 03-3581-1101 fti 



3 5 2 6 



«SPCT/ISA/2 10 (JB2^<— S?) (2 0 0 4^1^) 



p# PCT/ J P 2 0 0 4/0 0 3 0 8 6 



c . gars fcM^Mk^^ 



Y 

Y 
A 

Y 
A 
A 
A 



J P 2 0 0 3 
3 . 0 7. 11, 



1 9 8 2 4 2 A (H^«at*^%h) 2 0 0 



JP 7-106847 A (Sf 0*«^#%h) 
4 . 2 1, gfc& [0018] [0019] , f 10 
5 7 9 0 1 9 A 



1 9 9 5. 0 
& US 5 



J P 



2003-152441 A (^"PS#1 
2003. 05. 23, m& [0 0 0 2] 



[0 0 0 5] , 



J P 
5 . 

U 

J P 
2 0 
2 8 

J P 

2 0 

2 1 

) 



2928154 B 2 ( B :fc«$ttfc5S#*fc) 1 9 9 9. 0 

i4, M[ooi3] [0014] , M2m (77^; 



2003-188152 A (IIx^^ b n /$^#|±) 
0 3. 0 7. 0 4, &JC y fl-16i & WO 03/5 
0 6 A 1 

2001-223098 A CUCjfC^ Yn >'W^^±) 
0 1. 0 8. 17, ■£::£, 0 1 - 5 El & US 2003/ 
0 7 8 1 A 1 



3, 4 

5 
8 

8, 9 
2-4 
1-14 
1-14 



KPCT/ISA/2 10 (12-:-^^) (2 0 0 4^1J3) 



